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Background

Results

• Artemisia tridentata is an ecologically important and
highly drought-adapted plant species in arid environments
of western North America
• A. tridentata is highly outbred, frequently hybridizes, and
has experienced genome duplications
• A. annua is closely related to A. tridentata but A. annua is
not drought adapted
• Aquaporins (AQP) are a family of genes that function in
the movement of water and solutes

Table 1. Percentages of the promoter elements that fell into each category
for upstream sequences in A. tridentata and A. annua. 224 promotor
elements were found for A. tridentata and 179 promotor elements were
found for A. annua.

Hypotheses and Objectives
Hypothesis
Genome and gene duplications have led to neofunctionalization
in Aquaporin genes
Objectives
1) Characterize promoter elements associated with AQP genes in
A. tridentata and its non-drought-adapted congener, A. annua
2) Determine potential drivers of AQP gene expression based on
promoter element categories
3) Compare drivers of expression between A. tridentata and A.
annua

CATEGORY

A.
TRIDENTATA

A. ANNUA

Light
ABA
Water stress
Temperature stress
Stress hormone
Growth
Other stress

35.4%
15.9%
6.84%
7.26%
13.2%
10.5%
10.7%

26.3%
25.7%
9.50%
8.38%
23.5%
5.03%
1.68%

Discussion and Future Directions
• Each subfamily of AQP genes occupy different areas of PC
space
• PIP expression is primarily driven by light
• TIP expression is driven by ABA, water stress,
and temperature stress
• NIP expression influenced by both PC1 and PC2
• Light is the primary driver of expression of AQP genes in
both A. tridentata and A. annua
• A. tridentata is more reactive to light than A. annua

Methods
• Identify AQP genes via BLAST
• Extract 1.5kb of upstream sequence
• Identify promoter elements and categorize them by biological
function
• Principal Component Analysis (PCA) for promoter element
categories by subfamily and gene group
Figure 2. Scatterplot of AQP subfamilies (A) and gene groups (B) plotted
onto two-dimensional principal component space. PC1 is primarily light
category promoter elements, while PC2 is a combination of ABA, water
stress, and temperature stress category promoter elements.
From left to right: Artemisia tridentata and Artemisia annua
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